Editorial: Minimally invasive coronary artery surgery—a word of caution  by Reardon, Michael J. et al.
SURGERY FOR ACQUIRED HEART DISEASE 
EDITORIAL: MINIMALLY INVASIVE CORONARY ARTERY SURGERYmA WORD OF CAUTION 
Michael J. Reardon, MD 
Rafael Espada, MD 
George V. Letsou, MD 
Hazim J. Sail, MD 
Charles H. McCollum, MD 
John C. Baldwin, MD 
M inimally invasive coronary artery bypass (CAB) surgery has catapulted into prominence in the 
past several years in the eyes of many cardiac 
surgeons, cardiologists, the lay press, and patients. 
Minimally invasive CAB is generally divided into 
two groups: (1) beating heart CAB, the most prom- 
inent form of which appears to be the minimally 
invasive direct coronary bypass (MIDCAB) and (2) 
port-access CAB done with femoral-femoral c rdio- 
pulmonary bypass (CPB) and cardioplegic arrest. 
Both approaches have been chronicled in the lay 
and medical literature, often reporting quite favor- 
able early results. A huge industry is developing 
around these procedures, and our experience would 
suggest an increasing pressure from company repre- 
sentatives, patients, referring physicians, and hospi- 
tal administrators to use these procedures as being 
"better" than conventional CAB surgery. 
The December 1996 journal article, "Video-As- 
sisted Minimally Invasive Coronary Operations 
Without Cardiopulmonary B pass: A Multicenter 
Study," by Benetti and associates, 1 is remarkable 
both for its excellent results and for its call for 
careful patient selection and long-term follow-up. 
These results, however, appear to be in variance 
with some of our personal observations from MID- 
CAB teaching courses and local referrals of failed 
MIDCAI3 procedures. Attendance at MIDCAB 
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conferences invariably involves a question to the 
"expert" panel concerning whether MIDCAB is as 
easy and accurate as conventional CAB with CPB, 
and the answer usually is, "yes, it is." The impression 
gained at most of these meetings i that the partic- 
ipants can go home and immediately initiate a 
MIDCAB program, and often that they should go 
home and initiate a MIDCAB program or they will 
"fall behind." 
We have four concerns regarding these attitudes 
that we believe the thoracic surgery community 
should carefully consider: (1) the accuracy and 
patency of the anastomosis vis-/~-vis conventional 
CAB, (2) issues of incomplete revascularization, (3) 
the ability to teach the procedure in a consistent 
fashion to the residents, and (4) long-term outcome. 
The issue of consistency of anastomotic a curacy 
and patency is critical to the short- and the long- 
term success of CAB. The article by Benetti and 
associates uggests excellent graft patency. How- 
ever, our experience includes referrals of a number 
of patients with early failure of the left internal 
thoracic artery graft for redo CAB or percutaneous 
transvenous coronary angioplasty after MIDCAB. 
Two of these patients have had extensive anterior 
wall myocardial infarctions, with one currently on 
the cardiac transplant list and another having al- 
ready had a successful transplant after isolated 
MIDCAB procedures. Improved and improving 
methods of myocardial stabilization are indeed fa- 
cilitating the accuracy of the anastomosis. Increased 
understanding of proper patient selection is also 
upgrading results. However, on the basis of our 
experience, the procedure does not seem to allow 
comparable accuracy and anastomotic patency for 
the community cardiac surgeon. 
The rush to participate in the MIDCAB proce- 
dure, often to build a "market niche," appears to 
have led some of our colleagues to purposely or 
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inadvertently ignore lesions other than those in the 
left anterior descending system and forget the well- 
learned lesson of the need for complete revascular- 
ization. In multivessel coronary artery occlusive 
disease, incomplete revascularization has been ex- 
tensively shown to be a marker for increased cardiac 
events and death. 2-7 We should therefore cho the 
call by Benetti's group for careful patient selection 
for this procedure. 
As academic ardiac surgeons, we are involved 
with thoracic surgery residency education. Cur- 
rently, single-vessel CAB is easily taught to our 
cardiac surgical residents with excellent and repro- 
ducible results. We find the MIDCAB procedure is
still best done by our faculty and, although improv- 
ing in ease of performance and reproducibility, this 
is not a procedure with which our residents can 
currently achieve consistently excellent results. To 
be a truly successful procedure, it must be easily 
mastered by our surgical residents. 
Finally, we must remember that CAB is the most 
extensively studied surgical procedure in history, 
and its current success has been built on the repro- 
ducibility of good long-term results. The assumption 
is made that the long-term results of a successful 
MIDCAB will equal or exceed the long-term results 
of standard CAB. For a simple anastomosis between 
the left internal thoracic artery and the left anterior 
descending coronary artery, this ideally is true if the 
initial results are good. However, again in an at- 
tempt to overcome problems associated with this 
approach, some groups have used techniques uch 
as extension of the internal thoracic artery with the 
inferior epigastric artery to increase the length of 
the graft, s The long-term results of this and other 
techniques remain to be seen. 
The "port-facilitated" approach to CAB surgery 
returns the surgeon to the familiar ground of car- 
dioplegic arrest and CPB support but also requires 
careful prospective study. Two hypotheses need to 
be tested. The first is the hypothesis that femoral- 
femoral bypass and port-facilitated surgery can be 
performed with equal risk of morbidity and mortal- 
ity to that seen with surgery performed by a median 
sternotomy. In our view, comparisons of aggregated 
anecdotal data with historical selected outcomes is 
probably invalid, and patients should not be pre- 
sented with the alternative of this approach to 
cardiac surgery with the stated or unstated assertion 
that it is equivalent o surgery via sternotomy in 
terms of risk or expected technical outcome. Ran- 
domized prospective study is required. The second 
hypothesis that needs to be tested is the hypothesis 
that the use of this approach will result in less pain, 
shorter length of stay, and decreased costs. Multiple 
port sites, limited thoracotomy, and a groin dissec- 
tion with femoral-femoral bypass do, of course, 
carry substantial morbidity. Whether this morbidity 
is significantly less than that of a sternotomy will 
require careful prospective study. The acknowl- 
edged increase in operating room time, complex 
monitoring requirements, and incremental cost of 
the associated evices raise significant questions 
regarding differential cost, and shortened length of 
stay is unproven. Careful randomized prospective 
study is required. 
Resistance to the pressure from company repre- 
sentatives, patients, referring physicians, and hospi- 
tal administrators is difficult at this juncture, and the 
usual refrain that "this is exactly what happened 
with laparoscopic cholecystectomy" requires a rea- 
soned response and a commitment o progress 
based on responsible and expeditious tudy of the 
plethora of techniques that purport to reduce the 
morbidity of thoracic surgery. 
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